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5HVXOWVDQGGLVFXVVLRQV
 (TXDWLRQJLYHVWKHH[SUHVVLRQIRUYHORFLW\DVDIXQFWLRQRI\9HORFLW\SURILOHVDUHSORWWHGLQ )LJ WRVWXG\
WKH HIIHFWV RI GLIIHUHQW SDUDPHWHUV VXFK DV VOLS SDUDPHWHU E  QRQXQLIRUPSDUDPHWHU P PDJQHWLF SDUDPHWHU0 
DQG\LHOGVWUHVV W HWFRQWKHYHORFLW\GLVWULEXWLRQ:HQRWLFHWKDWWKHYHORFLW\SURILOHVDUHSDUDEROLFDQGWKHYHORFLW\
LQFUHDVHVZLWKLQFUHDVLQJ E ZKHUHDVLWGHFUHDVHVZLWKLQFUHDVLQJ\LHOGVWUHVV W DQGPDJQHWLFSDUDPHWHU 0 $OVRZHREVHUYHWKDWWKHYHORFLW\IRUDGLYHUJHQWFKDQQHOP!LVKLJKHUFRPSDUHGZLWKXQLIRUPFKDQQHOP DQG
FRQYHUJHQW PFKDQQHOV)XUWKHU LW LVQRWLFHG WKDW WKHYHORFLW\ LQFUHDVHVZLWK LQFUHDVLQJ ( DQG ( ZKLOH LW
GHFUHDVHVZLWKLQFUHDVLQJ ( 
 
DEF


GH
   [  W  P )LJ9HORFLW\SURILOHVIRU     0 (  (  (  H E W    


DEFG
   )LJ7HPSHUDWXUHSURILOHVIRU     0 [  W  P  % (  (  U  (    H E W    
1093 P. Lakshminarayana et al. /  Procedia Engineering  127 ( 2015 )  1087 – 1094 

 7KH H[SUHVVLRQ IRU WKH WHPSHUDWXUH LQ WHUPV RI \ LV JLYHQ E\ HTXDWLRQ  7KH HIIHFW RI KHDW WUDQVIHU RQ
SHULVWDOVLV LV LOOXVWUDWHG LQ )LJ ,W LVREVHUYHG WKDW WKH WHPSHUDWXUH ILHOGGHFUHDVHVZLWK WKH LQFUHDVHRIPDJQHWLF
SDUDPHWHU 0 $OVR LW LV QRWLFHG WKDW WKH WHPSHUDWXUH LQFUHDVHV ZLWK LQFUHDVLQJ %ULQNPDQ QXPEHU %U DQG \LHOG
VWUHVV  W )XUWKHU ZH ILQG WKDW WKH WHPSHUDWXUH LQFUHDVHV ZLWK LQFUHDVLQJ ( DQG ( ZKHUHDV LW GHFUHDVHV ZLWK
LQFUHDVLQJ ( 

 7KHYDULDWLRQLQFRHIILFLHQWRIKHDWWUDQVIHU 1X IRUYDULRXVYDOXHVRIWKHLQWHUHVWSDUDPHWHUVFDQEHDQDO\]HG
WKURXJK )LJ ,W LV REVHUYHG WKDW GXH WR SHULVWDOVLV WKH KHDW WUDQVIHU FRHIILFLHQW LV LQ RVFLOODWRU\ EHKDYLRXU 7KH
DEVROXWHYDOXHRIKHDW WUDQVIHUFRHIILFLHQW LQFUHDVHVZLWK LQFUHDVHRI %U DQG W ZKLOH LWGHFUHDVHVZLWK LQFUHDVLQJ
0 

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7UDSSLQJSKHQRPHQRQ
 7UDSSLQJ LV DQ LQWHUHVWLQJSKHQRPHQRQZKLFK UHIHUV WR FORVHG FLUFXODWLQJ VWUHDPOLQHV WKDW H[LVW DW HYHU\
KLJKIORZUDWHVDQGZKHQRFFOXVLRQVDUHYHU\ODUJH6WUHDPOLQHVDUHSORWWHGWRVWXG\WKHHIIHFWRIVOLSSDUDPHWHU E DQGPDJQHWLFSDUDPHWHU0 LQILJXUHVDQG:HREVHUYHWKDWWKHVL]HRIWUDSSHGEROXVLQFUHDVHVZLWKLQFUHDVLQJ
VOLSSDUDPHWHUZKHUHDVLWGHFUHDVHVZLWKLQFUHDVLQJPDJQHWLFSDUDPHWHU 0 
&RQFOXVLRQV
 ,QWKLVZRUNZHVWXG\WKHLQIOXHQFHRIZDOOVOLSZDOOSURSHUWLHV\LHOGVWUHVVDQGKHDWWUDQVIHURQWKHSHULVWDOWLFWUDQVSRUWRIFRQGXFWLQJ%LQJKDPIOXLGLQDQRQXQLIRUPFKDQQHOXQGHUORQJZDYHOHQJWKDQGORZ5H\QROGVQXPEHU
DSSUR[LPDWLRQV:KHQ WKH IORZRI  SRO\PHUPHOWV RFFXUV GXH WR DQ DSSOLHG SUHVVXUH JUDGLHQW WKHUH LV D VXGGHQ
LQFUHDVH LQ WKH WKURXJKSXW DW D FULWLFDO SUHVVXUH JUDGLHQW DQG WKLV SKHQRPHQRQ LV NQRZQ DV VSXUW 7KH VOLS
SKHQRPHQRQKDVEHHQDWWULEXWHGDVWKHFDXVHRIVSXUW,QYLHZRIWKLVWKHVWXG\RI VOLSRQFHUWDLQQRQ1HZWRQLDQ
IOXLGIORZVLVLPSRUWDQWDQGKHQFHWKHSUHVHQWUHVXOWVPD\KDYHDSSOLFDWLRQVLQDQDO\VLVRISRO\PHUPHOWV6RPHRI
WKHLQWHUHVWLQJREVHUYDWLRQVDUHVXPPDUL]HGDVIROORZV

x 7KHYHORFLW\LQFUHDVHVZLWKLQFUHDVLQJVOLSSDUDPHWHU E ZKHUHDVLWGHFUHDVHVZLWKLQFUHDVLQJ\LHOGVWUHVV W DQG
PDJQHWLFSDUDPHWHU 0 x :HQRWLFH WKDW WKHYHORFLW\IRUDGLYHUJHQWFKDQQHO LVKLJKHUFRPSDUHGZLWKXQLIRUPFKDQQHO DQGFRQYHUJHQW
FKDQQHOV)XUWKHUWKHYHORFLW\LQFUHDVHVZLWKLQFUHDVLQJ ( DQG ( ZKLOHLWGHFUHDVHVZLWKLQFUHDVLQJ ( 
x ,W LVREVHUYHGWKDW WKHWHPSHUDWXUHILHOGGHFUHDVHVZLWKWKHLQFUHDVHRIPDJQHWLFSDUDPHWHU0 DQGLW LQFUHDVHV
ZLWK LQFUHDVLQJ %ULQNPDQ QXPEHU %U )XUWKHU WKH WHPSHUDWXUH LQFUHDVHV ZLWK LQFUHDVLQJ ( DQG ( ZKLOH LW
GHFUHDVHVZLWKLQFUHDVLQJ ( 
x 7KH DEVROXWH YDOXH RI KHDW WUDQVIHU FRHIILFLHQW LQFUHDVHV ZLWK LQFUHDVH RI %ULQNPDQ QXPEHU DQG \LHOG VWUHVV
ZKLOHLWGHFUHDVHVZLWKLQFUHDVLQJ0DJQHWLFSDUDPHWHU
x 7KH VL]H RI  WUDSSHG EROXV LQFUHDVHV ZLWK LQFUHDVLQJ VOLS SDUDPHWHU ZKHUH DV LW GHFUHDVHV ZLWK LQFUHDVLQJPDJQHWLFSDUDPHWHU
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